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Unemployment Insurance earnings data (UI)

All employers that are covered by unemployment insurance submit quarterly earnings reports for all employees.
These records are part of the administration of the state’s Ul system, used for purposes such as the calculation
of Ul benefits. This data provides employment and earnings data at the job level (a worker at a firm).

Quarterly Census of Employment and Wages (QCEW)
The QCEW is a firm-based data frame, collected at the state level. This provides detailed information about
employers, such as industry, worksite locations, and ownership.

Business Dynamics Statistics (BDS)
Firm age and size is obtained from the BDS, which is a product of the Longitudinal Business Database maintained
at the Census Bureau. Only private sector firms are included in the BDS,

Demographic data sources

Demographic information about the worker, such as age, sex, race, ethnicity, education, and place of residence,
comes from a variety of sources, including the 2000 Census, Social Security Administrative records, and
individual tax returns. These are linked to the Ul earnings data using the Protected Identification Key (PIK),
which is an encoded Social Security Number (SSN).

Data Linkages

Basic QWI Concepts
The QWI are constructed from job level data, linking an individual to an employer at a point in time. The
following table describes the key concepts that are used to define the job.

Concept {-Description

A single account in a given state’s unemployment wage reporting system, referred to as State
Employer Identification Number (SEIN).

State-based Employers may be linked across states to a national firm, via the Federal
Employer Identification Number (EIN).

Employer

A physical place of work within an employer (SEINUNIT). A single employer may have one or

Establishment many establishments (single-unit employer or multi-unit employer)

A single worker, identified by Social Security Number (SSN), encoded to Protected

Employee | ldentification Key (PIK)

Dates ' Earnings for each PIK are reported on a quarterly basis, on the calendar year (January-
March=Q1, April-lJune=Q2, etc.).
The association of an individual PIK with an establishment in a given year and quarter.. An

‘|'individual PIK may have multiple jobs within-a-single quarter. The entire job history for an

lob I . k ; ;
individual, including all jobs across all years and quarters, can be referenced in the
calculation of QWi measures.
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QWI Aggregation Categories>

The QWI are aggregated from the job level to establishments, and then to a number of higher level categories
for public release. These categories are interacted in various combinations on the public release files. Within
the public release files, totals for each category are included along with detailed components.

Demographic categories
The demographic categories available on the QWI include age, sex, race, ethnicity, and education. The
interactions selected for publication include:

e Sex by Age [sa]
e Race by Ethnicity [rh]
e  Sex by Education [se]
o Education is reported only for workers who are age 25 and up.

Detail: Demographic categories
The demographic categories reported in the QWI follow:

Sex Male
Female

Age 14-18
19-21
22-24
25-34
35-44
45-54
55-64
65-99

Race White Alone
Black or African American Alone
American Indian or Alaska Native Alone
Asian Alone
Native Hawaiian or Other Pacific Islander Alone
Two or More Race Groups

Ethnicity Not Hispanic or Latino
Hispanic or Latino

‘Education ' Lessthan high:scheol
High school or equivalent, no college
Some college or Associate degree
Bachelor's degree or advanced degree
Educational attainment not available (workers aged 24 or younger)

*The abbreviations used to reference each category on the full public release file are included in brackets. For more details
on the data schema, see http://lehd.ces.census.gov/doc/QWIPU Data Schema.pdf.
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Detail: Firm age and size
The firm age and size categories reported in the QWI follow:

Firm Age 0-1 Years
2-3 Years
4-5Years
6-10 Years
11+ Years

Firm Size 0-19 Employees
20-49 Employees
50-249 Employees
250-499 Employees
500+ Employees

The QWI Time Series

Data availability

Time is reported on the QWI by specifying a year and calendar quarter (Jan-Mar, Apr-Jun, Jul-Sep, Oct-Nov). The
extent of the time series available will vary by state, based on the availability of historical data when joining the
partnership. The earliest state time series begin in 1990. As each state is processed independently, the latest
available data across states may also vary at any point in time. Not all measures will be present in all quarters,
as most require leading or lagging data for calculation. In addition, the most recent data available for firm age
and size tabulations will be one quarter behind other tabulations because of additional input data requirements.

QWI Data Releases

The QWI are produced on a quarterly schedule. The latest available data is three quarters behind the
production quarter. For example, the QW1 data released in the fourth quarter of 2013 will contain QW! up to
the first quarter of 2013. States are released separately on a rolling basis throughout the calendar quarter, with
production expected to be completed by the last day of the quarter. Inthe event that data submission or data
quality issues are encountered, QWI production for a state may be skipped for one or several quarters, until the
issue can be resolved.

Updates and revisions
The complete QWI time series is recalculated with every release, so numbers may change in any quarter. These
changes are due to a number of factors, including:

o Updates to input files (primarily Ul and QCEW)
* States typically make a second submission of the previous quarter’s data in every quarter, to improve
completeness of data reporting. Historical files may be resubmitted to improve data quality.
® Other input data sources are also periodically updated.
o Modifications to algorithms to develop estimates
e The data quality of the QW1 is continuously reviewed, and the algorithms are periodically modified to
improve the results. These modifications may affect measures throughout the time series.
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Hire (or Accession) — A hire is indicated when an individual reports earnings for an employer in one quarter, but
did not report earnings in the previous quarter. There are a number of measures related to hires contained in
the QWI, with variations in the duration of employment and previous iob history.

Separation —A separation is indicated when a job is present in one quarter, but is not present in the following
quarter. The QWI include a number of different measures with variations in timing and duration. Voluntary
separations (retirement, new job) and involuntary separations (layoff, firing) cannot be separately identified.

Average Monthly Earnings — For measures that are reported as averages, earnings are aggregated across all
individuals who match the job history required, and the mean is calculated. The mean is then divided by three,
to generate the monthly average.

Full-Quarter Earnings — Most average earnings measures are based on stable jobs. The number of hours worked
is not available, so an hourly or weekly wage figure cannot be calculated. However, using stable jobs suggests
that an employee had an ongoing relationship with the employer throughout the quarter. Therefore, earnings
are representative of how much this universe of individuals earned through a combination of full and part-time
work.

Point-in-Time Earnings — This earnings measure calculates average earnings for all individuals employed at a
firm at a point-in-time. This will tend to be lower than the full-quarter measure, since it will include individuals
who began or ended their jobs midway through the quarter.

Noise Infusion - Confidentiality of the data is protected using a system of multiplicative noise infusion, whereby
all released data are “fuzzed.” ¢

QWI Measure Descriptions
The public use file contains 32 QWI measures, which may be divided into the following categories:

Category Count Comments
The employment measures are built directly from individual employment histories,
Employment 5 aggregating total counts. The primary measure of employment is a point-in-time
measure, but additional measures are also available, unique to the QWI system.
Employment . o
: ey ; ‘ | These measures look at the dynamics of employment at the individual level. This
Change, 13 L ;
L grouping includes three rate calculations.
Individual
Firm-based dynamics measures are calculated using employment counts that have
Employment . . e ; : : N
. | been-aggregated to the establishment level. The diagrams associated with these
Change, 8 , L
) measures reference the components that are used. This grouping includes one rate
Firm calculation.
Earnings 6 Earnings from individuals with specified job histories are tabulated.

® See Abowd, et. al., Confidentiality Protection in the Census Bureau’s Quarterly Workforce Indicators,
(ftp:/ftp2.census.gov/ces/tp/tp-2006-02.pdf.)
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Indicator:

Technical Definition

Emlovment Description or Formula Questions
BthaiCymrter A worker i is end-of- Same as for beginning-
Employment: .
Counts . ' quarter err'1.plo\(ed with | of-quarter
EmpEnd Estimate of the number of jobs.on the | employer jin t if employment, but about
A17 last day of the quarter. worker has positive workers employed on
A2.2 (A3) earnings atjin t and the last day of the
A.2.3 (A.40) t+1. quarter.

Estimate of stable jobs, i.e., the number
Full-Quarter of jobs that are held on both the first A worker i is full-
Employment and last day of the quarter with the Same as for

(Stable): Counts
EmpS

same employer. This is often, but not
necessarily, the same as being

guarter employed with
employer jin t if
worker has positive

employment measures
above, with emphasis

A.1.8 employed for a full quarter (e.g., an on- sarninesatiimid. & on workers in more
A.2.2 (A.6) call substitute teacher may have AP tj ] ' stable jobs.
A.2.3 (A42) earnings in each of three consecutive )
quarters, but intermittently).

Fuli-Quarter . A worker i is full-
Employment.in the uarter employed in
Previous Quarter: Estimate of stable jobs in the quarter q , y_ : ;

. the previous with Used in calculation of
Counts before the reference quarter. This e

) ; ; 2 . employer jin t if full-quarter

EmpSpv measure is provided for certain special- .
A18 (s analimes worker has positive employment growth.
A-2'2 (A6) purp yses. earnings atjin t-2, t-1,
A.2.3 (A.42) o
Employment This measure is
Reference Quarter: | This is a count of people employed ina | A worker i is flow- 51 rfc; \:ﬁ:‘fi;%ral E—
Counts firm at any time during the quarter. It employed with for state artnzrspFor
EmpTotal is not a count of jobs. This measure employer jin t if ——— ﬁo ment. pile
All1-A.16 may also be referred to as “flow” worker has positive recommepndyusin
A2.2 (A1) employment. earnings atfin t. ., &
A.2.3 (A41) Beginning-of-Quarter

employment.

Employment Change, Individual

Measures

t +1

Hires All

+2 +3 +4 +5

Hires New

Hires Recalls

All Hires, End-of-Quarter employed

X
x|x|x|x]

Separations, Beginning-of-Quarter Employed

Separations

Hires All (Stable)

Hires New (Stable)

Separations (Stable)

Separations (Stable), next quarter

X|(X
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Indicator:
Employment
Change, Individual

Description

Technical Definition
or Formula

Questions

A worker i is defined as
a beginning-of-quarter

Beginning-af- separation from
Quarter Estimated number of workers whose err? - *Measure used in
Separations® job in the previous quarter continued ployer/ ;v calculation of separation
SepBeg and ended in the given quarter Worker s positive rate
A ‘21‘2 (;L\;15) ' earnings atjin t-1 and ’

o t but no earnings from

jint+1.

Beginning-of-

Quarter Separation
Rate

SepBegR

Separations as a percent of average
employment.

2 X SepBeg,
(Emp; + EmpEnd,)

*What fraction of the
workforce are leaving
their jobs?

Hires All (Stable):
Counts

(Flow into Full-
Quarter
Employment)
HirAS

A.1.10

A.2.2 (A.10)
A.2.3 (A.64)

Estimated number of workers that
started a job that lasted at least one
full quarter with a given employer.
Jobs are counted as a stable hire in the
first quarter of Full-quarter
employment, rather than the first
quarter of employment.

A worker i is defined as
a flow into full-quarter
employment with
employer jin t if the
worker has positive
earnings atjfint, t-1
and t+1 but no
earnings from jin t-2.

*Which industries are
hiring stable workers?

Hires New (Stable):
Counts

(New Hires to Full-
Quarter Status)
HirNS

Al.12

A.2.2 (A.12)

A.2.3 (A.65)

Estimated number of workers who
started a job that they had not held
within the past year and the job turned
into a job that lasted at least a full
quarter with a given employer.

Jobs are counted as a stable hire in the
first quarter of full-quarter
employment, rather than the first
quarter of employment.

A worker i is defined as
a full-quarter new hire
with employerjin tif
the worker has positive
earnings atjint, t-1
and t+1 hut no
earnings from jin t-2,
t-3, t-4, and t-5.

Same as Flow into Full-
Quarter Employment,
but with emphasis on
new hires.

Separations

| {Stable): Counts
(Flow out of Fufl-
Quarter
Employment)
SepS

A.1.10

A.2.2 (A.16)
A.2.3 (A.67)

Estimated number of workers who had

a job for at least a full quarter and then
the job ended.

| Jobs are counted-as a stable separation

in the last quarter of employment.

A worker i is defined as

{ aflow out of full-

quarter employment
with employer j in tif
the worker has positive
earnings atjint, 1
and t-2 but no earnings
from jin t+1.

*What industries are

|| ‘stable workers leaving?

® The technical definition describes the identification of Beginning-of-Quarter Separations at the Job level. In public release
files, this measure is calculated by combining other measures, using the formula SepBeg=Emp-EmpS.
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Indicator:
Employment
Change, Firm

Description

Technical Definition
or Formula

Questions

Firm Job Loss:
Counts (Job
Destruction)
FrmdbLs
A.1.13
A.2.3(A.48)

Estimated number of jobs lost at firms
throughout the quarter. This measure
counts employment decrease at firms
that shrank over the course of the
quarter.

End-of-quarter
employmentin t minus
beginning-of-quarter
employmentin t, or 0,
whichever is smaller,
(reported in absolute
value).

*Regions where job loss
is highest?

*Industries most likely to
reduce employment?

°In industries with net
job losses, are older
workers more likely to
be job losers than
younger workers?

Firm Job Change:
Net Change
FrmdbC

A.1.14

A.2.3 (A.43)

Difference between firm job gain and
firm job loss.

End-of-quarter
employment in t minus
beginning-of-quarter
employment in ¢

*Regions where
employment growth is
fastest?

*Top expanding
industries?

Replacement Hires:
Counts™
HirAEndRepl

Hires into continuous quarter
employment in excess of job creation.

HirdEnd, — FrmJbGn,

*How many hires are
replacing others who
are leaving?

Replacement Hiring
Rate™
HirAEndReplR

Replacement hires as a percent of the
average of beginning- and end-of-
quarter employment.

2 X HirAEndRepl,
(Emp; + EmpEnd,)

*What fraction of the
workforce is being
replaced?

Firm Job Gains Full-quarter ;
(Stable): Counts employment in t minus SEMmEraE Tar R
TT'm.TH['.‘n a Estimated number of full-quarter jobs full-quarter Gains, but the focus is
e gained at firms. 9 . on jobs that lasted a
A.1.15 employmentin t-1, or 0, Eull-auarter

A.2.3 (A.53) whichever is larger. d )

Firm Job Loss
(Stable): Counts

Estimated number of full-quarter jobs

Full-quarter
employment in  minus
full-quarter

Same as for Firm Job
Loss, but the focus is on

FrmJbLsS losE 5t Rifiis employmentin t-1, or 0, | jobs that lasted a Full-
A.1.15 ' whichever is smaller quarter with a given
A.2.3 (A.55) ! (reported in absolute | employer.

{ value). |
Job Change
(Stable): Net Net growth in jobs that last a ful Full-quarter . . Similar to Firm Job .
Change _ . . , employment in t minus .| Change, but the focus is:
o -|-‘quarter. Change in netestimate of full- |, _ : . : '
FrmJbCS 1 duarteriobs st firm fuli-quarter on jobs lasting a full
A.1.15 q 1 ' employment in -1, quarter.
A.2.3 (A.50)

0 Though this calculation is theoretically bounded on the lower end at zero, a small number of negative values may be
observed as a result of noise infusion.
" This rate is bounded by zero and one for most values. Some values greater than 1 will be observed in very small cells,
resulting from noise infusion and rounding. Negative rates will also appear in a small number of cells.

C United States’

ensus

sy DUTEIU

15

QWI20141215




STZIFTOTIMD 9T Eﬁw_a
53l pan.un:)
22441 Ag 1843
apinlg '3 uif1e sniels
sa3senb-|ny 03 (|I8) (z6V) ETY
sasy JO Jaquinu ay3 Ag ;o1enb snoinaad ayl ul wy (9z'v) TTV
dhagsnpur | siyl 9piatg -soahojdwa | B Ym Supom pales oyM saahojdwa QT T’V
Jejnatuied e ul S13Iom snjels sauenb-|ng Japenb-ny Jo ssulusea Ajyauow gyITHUIEH
Jo sadAl Jualayip- © oy{jje) Sy 218 oYM {: ' agerenesiieyl ttemenbijing e dunsey | sguuie3:
Joysafem Suipels | (e Joj 1 ul f1e sSujuies | qol e ojul pauim jeuy} gol e payiels oym Ajyauoly 28esany
afesane ale 1BYM . Ajauenb jje ppy | s19jJ0M 10} sSuiuea Ajyruow 8eIaNY :(a19e18) IV SeHH
"SI oM JRenb |
-|Iny 104 ueyy Jamoj |
aq 01 pua} sduju.ies a2yl Ag
a8esane ‘Jansenb 1ey3 apinip uay] ‘f1e
3413U dY3 }J0oM 10U PIP saahojdwa Jalienb-jo
oym ajdoad sapnpul siyl -Suuuiaq jo sLquunu baguIed
asnelag Japenb aijus ayl Ag siya spiaid sgujuieg
3y} ueyy ssaj paise| ‘soahojdwa Ja1ienb Ajyauoin a8elany
1ey3 sqol sepnjoul 1nq -jo-8uluuigaq ale oym | *Janenb aouaJajal 3yl Jo ;uswhodug
sqol @|qels u sBuruses | |[e Jojj ul [1e sBujused | Aep 1siij 3Yj UO prom oym saakojdws 1334enD
28ejoae O} JB[IWIIS Asanienb |je ppy Jo s3uiusea Ajyiuow a3esdAyY -Jo-Buiuuisag
"(4914eND B U] SYUoW
4O JagINU) 3344} (68'V) €TV
Aq 1843 BpIMP USYL (zzv)TTY
dAnsnpuy sejnorued | -fae sooAojdwa Japnenb [TTV
e ul saafkojdwa ~|ind JO Jaquinu a3y} Aq SUIRH
Joy sgujuses 38eISAY | SIYI BPIAIQ ‘saafojdwa ‘(4aaenb 3yl sSuiugel AjYuoAl
ieale Jopenb-jiny 218 0ym 1 | INOYSNOIY] LU SWES 33 Yum payiom ageiany :(3|qeis)
ue ur sausnpul Suided | je 1o Ul [1e sBujuses 1) sqol 3|qe1s yum saaho|dwa awAojdwl
159M0] pue 158YSiHe« Apiauenb je ppy jo s8uiuses Ajyiuoul agelaay Japleny-|ind
BjnuIo JO sduiuiel
suopsany | uoliuyeQ [eAUYISL uondisag :J03ed1pU|
r “WUNS 10 3BJIAE BU3 JO UONE|ND|ED AY] Ui pROUdJajal ale S3ujuIES YoIuM WI0Y) 191END BY) S31BIIPUY [ 3 J

wng :jjoJAed Aperiens [B10L
agelany :(2|qe1s) suonesedas
% 074 % a3eiany +(3]0e1S) MaN SB4IH
aBesany :(3]qe1S) IV SB4IH

a8eiany :seehojduil 12uenp-jo-8ujuuisag
a8elany :seahojdug JaxenD-|ing

£ - G- S2JNSEIN

sguruiey

G+ | v+ | £+




Indicator: Description Technical Definition | Questions
Earnings or Formula
Hires New (Stable): | Average monthly earnings of newly Add all quarterly *What are the best paying

Average Monthly
Earnings
FEarnHirNS
A.1.19

A.2.2 (A.27)
A.2.3 (A.93)

stable employees (i.e., full-quarter
employees who were new hires with a
firm in the previous quarter).

earnings at j in t for all
i who are full-quarter
new hires. Divide this
by the number of full-
quarter new hires at j
in t. Divide that by
three.

industries for new hires?
In what regions can new
hires get the best pay,
on average?

Separations
(Stable): Average
Monthly Earnings
EarnSep$S
A.1.20
A2.2(A31)
A.2.3 (A.100)

Average monthly earnings of
separations from full-quarter status at
an establishment.

Add all quarterly
earnings at j in t for all
i who are separations
from full-quarter
status in t+1. Divide
this by the number of
separations from full-
quarter status at j in
t+1. Divide that by
three.

*What were averages
wages for workers that
separated from specific
industries in different
regions?

Total Quarterly

Total quarterly payroll for all jobs .

Sum of all earnings for

*What are the largest

Payroll: Sum all jobs in a quarter. industries in my
Payroll geographic area in terms
A.2.2 (A.17) of total payroll?

A.2.2 (A71)

CUnited Statg“
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Noise infusion

The noise infusion for the set of job flow measures (e.g., job creation or destruction) is handled slightly
differently than noise infusion for other measures (e.g., employment, accessions, or separations). This may
cause deviations in identities that mix these measures, such as the Creation-Destruction Identity.

Changes in job characteristics

As described earlier, all QWI measures are calculated by referencing the longitudinal job history, the linkage of a
person with a firm over time. Though a job may persist for a long period of time, characteristics of that job may
change from time to time. For example:

¢ the firm may relocate the establishment across a county border;

® the primary line of business (NAICS code) for an establishment may change;

® in firm age tables, the firm ages from 5 years to 6 years, causing it to switch to an older category;

® infirm size tables, the firm grows from 15 to 20 employees, causing it to switch to a larger category;
® in age tables, the worker ages from 24 to 25 years old, causing the job to switch to an older category.

When any of these transitions occur, the employment count of the affected jobs will shift from one cell to
another in the aggregated data, which will cause end-of-quarter employment to diverge from beginning-of-
quarter employment in the next quarter. Job flows measures will also not tie the quarters together, because
these are calculated from the difference between beginning- and end-of-quarter employment in the reference
quarter. In addition, there will be no accessions or separations recorded, because the link between the worker
and the firm was not broken. Note, changes in job characteristics will not affect identities in grand totals for a
state.

Aggregating QWI across categories

Users may be interested in combining measures across tabulation categories in order to create multi-county
regions, larger industries, broader age categories, etc. This is often possible, though not all measures can be
treated the same, as explained below. In all cases, users should also be aware of data suppressions that have
been applied. Combining suppressed items with non-suppressed items may induce bias in results.

Employment and Employment change, Individual measures
Measures of employment, hires, accessions and the like may be freely aggregated across categories.

Employment Change, Firm measures

-Measures of job creation and destruction may be-aggregated across establishment categories, such.asindustry,
geography, firm age, and firm size. However, they may not be aggregated across the demographic categories of
sex, age, race, ethnicity, and education. When the composition of the workforce within an establishment shifts,
job creation is reported in some demographic categories and job destruction in others. For example, if a woman
leaves the firm and a man is hired, you will see job destruction for women and job creation for men. However, if
the overall employment count at the firm does not change, there is no job creation or job destruction at the
establishment level or higher levels of aggregation.
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